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ABSTRACT

The concerns of wood vinegar increase with its various applications to food additive, functional drink, and in
the sustainable farming. Chaff vinegar, a by-product of chaff charcoal which is produced by distilling smoke and
having similar ingredients and efficacy with wood vinegar, contains harmful tar in the acceptable range and can
be mass-produced. A chaff vinegar distiller, commercially mass-productive, was developed using a water cooling
system. Initially distilled vinegar by the developed system contained little harmful tar in the acceptable range for
the agricultural use and its acidity was about pH 3.2. Treatment of the chaff vinegar in the enhancing emergence
test showed greater number of emerged seedlings, and vise-versa. Treatment of diluted in 100-holds showed

44.0% of emerged and 8.6% of not-emerged seedlings.
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Fig. 1 Manufacturing process of chaff vinegar.

Fig. 2 Chaff vinegar distiller.
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Table 1 Comparison between wood vinegar and chaff vinegar

Raw materials

Crude vinegar

Refined vinegar Stationary period

Chaff vinegar 60 ¢ 20kg 20kg -
Wood vinegar 100kg 8kg Skg 6 month
Table 2 General components of chaff vinegar
(unit:%)
Ingredients Soluble Total
Sample - o oTan Sn Tar
Crude protain | Crude fat | Crude ash | Crude fiber | solids(°Brix) | acidity(%)
Chaft vinegar 0.021 0.002 0.02 trace 0.85 3.12 -
Table 3 Contents of sugar and phenolics
(unit:mg/kg)
[tems
Sample - -
Total sugar Reducing sugar Total phenolics

Chaff vinegar 14.5 2.0 0.14
Table 4 Inorganic content

Analysis item Result Analysis item Result
Color(naked eye) yellowish brown Water soluble Mg(mg/kg) 3.048
Nitrogen(mg/kg) 2258 Water soluble Fe(mg/kg) 0.112
Ammonium nitrogen(mg/kg) 219.65 Water soluble Mn(mg/kg) 0.011
Nitrate nitrogen(mg/kg) 3.89 Water soluble Zn(mg/kg) 0.581
Water soluble K(mg/kg) 3.50 Water soluble Cu(mg/kg) 0.047
Water soluble P(mg/kg) 1.98 Water soluble Na(mg/kg) 27.61
Water soluble Ca(mg/kg) 17.55 Water soluble Pb(mg/kg) 0.012
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Table 5 Variation of pH and EC

Item Item
Date pH EC(ms/cm) Date pH EC(ms/cm)
Jan. 25 3.90 0.90 Feb. 26 4.01 0.46
Jan. 30 4.00 0.89 March 01 4.02 0.42
Feb. 05 4.00 0.78 March 07 4.05 0.30
Feb. 10 4.02 0.67 March 14 4.05 0.25
Feb. 16 4.03 0.61 March 20 4.04 0.19
Feb. 20 4.01 0.62 March 25 4.01 0.20
Table 6 Germination promoting effect of radish
Tap water 500 magnification 100 magnification
I group 47 25.1 75 43.4 77 44.0
O group 60 32.1 68 393 83 474
Non-germination 80 42.8 30 173 15 8.6
Total 187 100% 173 100% 175 100%

tap water

100 magnification
Photo. 3 Test of germination of radish.
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